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DETAILED ACTION 

A pre Appeal Breif review Conference was held on June 06, 2009 wherein it was 
decided to withdraw the Office Action mailed on 12/02/2008 and mail the following 
action. 

Therefore Claims 1,3-16 and 26-28 as recited in the amendment of 08/29/08 are 
currently pending in the Application. 

Information Disclosure Statement 
No further Ids after the one filed Jan, 09, 2008 has been filed in this case. 

Election/Restrictions 



Applicants' failure to fully reply to the request for complete reply to the final rejection 
must include cancellation of nonelected claims or other appropriate action (37 CFR 
1.144) See MPEP § 821.01. 

Applicants' failure to reply constitutes any filings there after improper , but to move the 
case forward further action is taken any further incomplete replies will result in non entry 
of further fillings. 



Claim Rejections - 35 USC Section 102 
1 . The following is a quotation of the appropriate paragraphs of 35 U.S.C. 1 02 that 

form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 



2. Claims 1,3-15 and 26-28 are rejected under 35 U.S.C. 102(b) as being 
anticipated by Bauer etal. I(U.S. Patent .no. 2002/001 1 640, herein after Bauer). 
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With respect to claim 1 Bauer describes a back illuminated photodiode array 
comprising ; a first conductive type semiconductor substrate having a light- 
incident surface ( figure 2 # 2 para 0013 line 2 ). 

An opposite surface with a plurality of recessed portions located opposite said 
light-incident surface ( Bauer fig. 2 ) 

The remaining limitations of claim 1 are : 

a plurality of spatially separated second conductive type semiconductor 

regions wherein one of said second conductive type regions is located at each 

bottom of said recessed portions; ( Bauer fig. 2 # 4) wherein said 

second conductivity type semiconductor regions each individually constitute 

pn junction together with said first conductive type semiconductor substrate. 

(Fig. 2 # 5 para 0013 ). wherein said first conductive type semiconductor substrate is 

thinner in said recessed portions of said first conductive type substrate than in 

portions of said first conductive type semiconductor substrate located around 

said recessed portions. ( Bauer fig. 2, paras 0016 and 0019). 



With respect to claim 3 Bauer describes a back illuminated photodiode array 

according to claim 1 , wherein said first conductive type semiconductor 

substrate is composed of a single semiconductor substrate. ( Bauer fig. 2 32, para 0012) 

With respect to claim 4 to the extent entered Bauer describes a back illuminated 
photodiode array according to claim 1 , wherein said first conductive type semiconductor 
substrate comprises a first semiconductor substrate including said light- incident surface 
and a second semiconductor substrate bonded to said first semiconductor substrate 
and including side walls of said recessed portions. (Bauer fig. 2 # 2, bottom -light 
incident, top bonded to layers 3-4) 

With respect to claim 5 Bauer describes a back illuminated photodiode array 
according to claim 4, further comprising an etching stop layer existing 
between said first semiconductor substrate and said second semiconductor 
substrate and having resistance to a specific etching agent to be used for said 
second semiconductor substrate. (Bauer , fig.2, first etch leaving areas of 6 and second 
etch leaving areas of 3 etc. it is inherent for a stop layer to be resistant to the etching 
agent for substrate in order for the stop layer to function as a stop layer). 



With respect to claim 6 Bauer describes a back illuminated photodiode array 

according to claim 4, further comprising an insulation layer existing between 

said first semiconductor substrate and said second semiconductor substrate. (Bauer 
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para 0002 barrier layer, buffer layer, etc.) 
)■ 

With respect to claim 7 Bauer describes a back illuminated photodiode array 
according to claim 1 , comprising a plurality of electrode pads each formed on 
a top surface of each said frame pad and individually and electrically 
connected to each said second conductive type semiconductor region, 
respectively ( Bauer fig. 2 # 8.1 ,8.2 etc) . 

With respect to claim 8 Bauer describes a back illuminated photodiode array 
according to claim 7, further comprising: an electric insulation layer formed on 
each said frame pad; ( Bauer para 0002; also well known in art e.g see-Chappo col. 7 
lines 23-31, Mattson col .5 lines 24-25) and a conductive member formed on said 
electric insulation layer and electrically connecting said second conductive type 
semiconductor regions with said electrode pads. (Bauer figure 2 , para 0017). 

With respect to claim 9 Buaer describes a back illuminated photodiode array 
according to claim 8, wherein said electric insulation layer is provided with a 
contact hole for connecting an end of said conductive member to said second 
conductive type semiconductor regions. ( Buaer fig. e well known see-also Chappo 
figure 10). 

With respect to claim 10 Mattson describes a back illuminated photodiode 
array according to claim 1 , where In each said second conductive type 
semiconductor region extends from the bottom of the respective recessed 
portion at which it is located to side surfaces of said respective recessed 
portion. (Chappo figure 10, col. 1 lines5-7). 

With respect to claim 1 1 Bauetr describes a back illuminated photodiode 
array according to claim 1 : wherein each said second conductive type 
semiconductor regions extend from the bottom of the respective recessed 
portion at which it is located over side surfaces of said respective recessed 
portion to a top surface of the respective frame pad framing said respective 
recessed portion. (Bauer fig. 2). 

With respect to claim 12 Bauer describes a back illuminated photodiode 
array according to claim 1 1 , comprising: an electric insulation layer formed on 
each said frame part and having a contact hole opposing the top surface of 
each said frame part ; and electrode pads electrically connected to said 
second conductivity type semiconductor regions through each said contact 
hole, (rejected for reasons under claims 5-9 , etc. above). 

With respect to claim 13 Bauer describes a back illuminated photodiode 

array according to claim 1, wherein each said frame part comprises a first 

conductive type separation region having higher impurity concentration than 

said first conductive type semiconductor substrate. ( well known e.g see Chappo col. 12 
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line 47-49, as Chappo's semiconductor substrate described in col. 6 lines 6-8 is not 
doped and first conductive type separation region on frame is doped, the first 
conductive type separation region has higher impurity concentration than the 
substrate). 

With respect to claim 14 Buaer describes a back illuminated photodiode 
array according to claim I wherein an opening' size of said recessed portions 
decreases with an increase in the depth of said recessed portions Bauer fig.2 also well 
known in the art to decrease recessed portion, see Mattson figures). 

With respect to claim 15 Bauer describes a back illuminated photodiode 

array according to claim 1 , wherein said light-incident surface side of said first 

conductive type semiconductor substrate is provided with a first conductive 

type accumulation layer having a higher impurity concentration than said first 

conductive semiconductor substrate. ( Buaer para 0014 different band gaps formed by 

different concentrations also Chappo col. 12 line 47-49, as Chappo's 

semiconductor substrate described in col. 6 lines 6-8 is not doped and first conductive 

type separation region on frame is doped, the first conductive type 

separation region has higher impurity concentration than the substrate and fig. 

14 ,vias and conductive type accumulation layer on first surface and col .12 

lines22-25). 

With respect to Claim 27 Bauer describes a back illuminated photodiode 
array according to claim 1 , wherein each said frame part has a top surface 
covered by a film on which a wiring layer is present, and a passivation film is 
present on at least a portion of the wiring layer that covers a portion of the film 
on the top surface of the frame part, such that the film, wiring layer and 
passivation film extend along a side of the frame part into the recess framed 
by the frame part. ( Bauer fig. 2). 

With respect to Claim 26 Bauer describes a back-illuminated photodiode 

array (fig.2 ) comprising a semiconductor substrate, wherein only one 

side of said semiconductor substrate has a plurality of 

recesses ( figure 2), and wherein each shape of openings of said 

recesses is square. ( Buaer fig.2 see also well knon in theart Chappo figs. 2b and 17 

similar to Applicants' figure 1 , see also col .6 line 39-46, col. 13 line 29-41 , col .2 line 49- 

54 square sub module 22 fits in recess of similar shape). 

With respect to Claim 28 Bauer describes a back-illuminated photodiode 
array according to claim 26, further comprising a plurality of frame parts, each 
framing one of said recesses, wherein each said frame part has a top surface 
covered by a film on which a wiring layer is present, and a passivation film is 
present on at least a portion of the wiring layer that covers a portion of the film 
on the top surface of the frame part, such that the film, wiring layer and 
passivation film extend along a side of the frame part into the recess framed 
by the frame part. (Buaer fig. 2).. 
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B. Claim 16 are rejected under 35 U.S.C. 103(a) as being unpatentable over 

Bauer ( U.S. Patent Publication No. 2002/001 1 640, herein after Bauer ) as applied to 
claims 1-15 above and further in view of Yamanaka et al. ( U.S Patent No. 
6,372,558, herein after Yamanaka ). 

With respect to claim 16 Bauer describes a back illuminated photodiode 
array according to claim 4, wherein mutually opposing surfaces of said first 
semiconductor substrate and said second semiconductor substrate are 
different in their crystal plane orientation. 

Bauer describe a back illuminated photodiode array according to claim 4 but do not 
specifically describe the first and the second semiconductor substrates to be different in 
their crystal plane orientation. 

However, Yamanaka in figure 8A and col. 13 line 60- col. 14 line 20 describes 
the first and the second semiconductor substrates to be in different in their 
crystal plane orientation to increase stability of the device increase 
productivity and enhance mechanical and electronic properties of the surface. 

Therefore it would have been obvious to one of ordinary skill in the art at the 

time of the invention to include Yamanaka's the first and the second 
semiconductor substrates to be in different in their crystal plane orientation In 
Bauer's device to increase stability of the device increase productivity and 
enhance mechanical and electronic properties of the surface. 

Any inquiry concerning this communication or earlier communications from the 

examiner should be directed to STEVEN H. RAO whose telephone number is (571)272- 

1718. The examiner can normally be reached on 8.30-5.30. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 

supervisor, Wael Fahmy can be reached on 571-272-1714. The fax phone number for 

the organization where this application or proceeding is assigned is 571-273-8300. 
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